Abstract. The longitudinal magnetoresistance of a two-dimensional electron gas is shown to be strongly dependent on the presence d ohmic contacts between the vonage probes. By connecting or disconnecting contacts with additional gates across the potential probes it is possible to drastically change the amDlitude of Shubnikov- Van Wees er al (161 have observed for the N = 3 situation a suppression of the n = 1 T SDH peak in a three-terminal measurement using a disordered contact simulated by a split gate across the lead to selectively detect the two lower states only. This again implies a perfect decoupling of the uppermost edge state and stresses the exceptional role of the N = 3 situation.
In an early work of Palaanen er a1 [l] , an anomalous suppression of the Shubnikov-de Haas (SDH) N = 3 situation a suppression of the n = 1 T SDH peak in a three-terminal measurement using a disordered contact simulated by a split gate across the lead to selectively detect the two lower states only. This again implies a perfect decoupling of the uppermost edge state and stresses the exceptional role of the N = 3 situation.
In this paper we study the dissipative regime in magneto-quantum transport measurements, i.e. the maxima of the sDH oscillations. We are able to simulate a change of the energy dissipation on the Same sample by means of connecting ohmic contacts to the ZDEG between the voltage probes on a sample without any barriers across the Hall bar. We compare the influence of different numbers of contacts and discuss temperature and current dependenccs.
For the magnetotransport measurements a standard Al,Gal-,As/GaAs heterostructure (z = 0.33) is uscd.
The sheet electron density and the mobility at liquid Helium temperatures are R, = 2.9 x 10" cm-* and / L = 650000 cmz V-' s-' respectively, which yields a sumption that the uppermost edge state is decoupled from all the lower edge states. This is due to a reduced interedge channel scattering rate when the innermost state loses its edge channel character as it extends into the interior of the sample. The influence of connecting or disconnecting ohmic contacts to the ZDEG is sketched in figure 2 . Consider a part of a Hall bar in a perpendicular magnetic field drawn on the left. The full lines represent the ideal transmitting outermost edge channels, which are equipotential lines, dotted lines represent extended states. Corresponding to that, the potential distribution V ( q , y) across the Hall bar at 2" is drawn on the right. For sake of simplicity only two states are considered, which does not affect the principle of the mechanism. p I and p7 are the electrochemical potentials of the outermost edge channels. For a noninteger filling factor U, i.e. in the dissipative regime, the Fermi energy coincides with the uppermost Landau level, which enables intra Landau level scattering from left to right. If no interedge channel scattering occurs (see figure 2(a) ), only the uppermost state contributes to the backscattering process. If an ideal ohmic contact is connected to the sample (see figure 2(b) ), it acts as a potential equilibrating electron reservoir, i.e. additional electrons from the completely filled outermast channel are transferred into the extended state, which simulates an enhancement of the intra Landau level scattering Note that to observe. this effect a non-equilibrium distribution between the edge channels has to remain at least over the distance between the voltage probes, which is 180 pm for R12,47 and 240 p m for R12,37. A detectable R12.47 difference between the two situations with connected or disconnected ohmic contacts can be observed starting at B = 1 T (v = 12). It is surprising that even for a large number of edge channels and low magnetic fields, where the distance between adjacent edge states is small, a non-equilibrium population between the edge states is establishcd. The maximum suppression of R,, is observed at E = 4.7 T for the n = 1 t state between filling factor v = 2 and v = 3.
Another obselvation is the unexpected high R12,47 difference, which is found for the n = 0 I state between filling factor Y = 1 and v = 2 and for the n = 1 1 state between v = 3 and v = 4, where in both cases the decoupling of two spin states in the same Landau level occurs. The small spin splitting energy relative to the cyclotron energy g p b E << tW, leads to closely spaced spin resolved edge channels and the stronger wavefunc- (a) at the n = 1 t Shubnikov-de Haas maximum, (b) at the n = 0 1 maximum.
already before the N = 0 1 spin state can enter the contacts for -0.25 V < V, < -0.05 V, shows that the two spin states are only partially decoupled.
In conclusion it is possible to change the amplitude of Shuhnikovde Haas oscillations by tuning the transmission of edge states through unused contacts.
This shows that connected contacts serve as equilibrating reservoirs for the decoupled states in the dissipative regime of the quantum Hall effect. We conclude that in higher mobility samples, where interedge channel scattering at impurities is effectively suppressed, Shuhnikovde Haas oscillations are a manifestation of intrinsic nonequilibrium magnetotransport.
tion overlap should then lead to a more rapid dynamic equilibrium, i.e. to a small Ri2,47 difference, as noted by Alphenaar et a1 [13] . As an extension of their results in the quantum Hall regime we propose that in the dissipative regime, where the innermost edge channel tends to move into the interior sample, in general the overlap of its wavefunction with the adjacent inner edge channel decreases and thus enhances the decoupling process, even between two spin states. In figure 3 the current dependence [7, 11] is compared with the two-terminal resistance Rls,a (left scale) between current contact 1 and contact 5. In contrast to R12.47, Rls,p is directly influenced by V, and is a measure of the number of channels transmitted into the reservoirs. At V , = -0.3 V for the n = 1 t situation (see figure 4(a) ), Rls,ls goes to infinity, i.e. no state can enter the equilibrating reservoir and R12,47 is approximately zero. Even if V, is increased up to 0 V and R 1~, I S shows that two states (vg = 2) are allowed to enter the reservoir, no increase of Ri2,47 is observed, implying a complete equilibration of the two lower edge states. However, when the gate voltage exceeds 0.1 V and the filling factor beneath the gate reaches the bulk value (ug = U), the uppermost state enters the reservoir to equilibrate with the others and causes a steep increase in R12,47. A similar, although less steep increase is observed for the n = 0 1 case shown in figure 4(b) . Between V, = 0 V and 0.1 V the n = 0 1 state can enter the contacts to equilibrate with the n = 0 t state. The fact that R12.47 is non-zero
